  Abbreviations, acronyms & symbols   
  ----------------------------------- ------------------------------
  CABG                                Coronary artery bypass graft
  LVEF                                Ventricle ejection fraction

INTRODUCTION
============

The likelihood of patients undergoing coronary artery bypass graft (CABG) surgery with a short hospitalization period and no complications depends on the experience of the surgical team, intensive therapy care, the multidisciplinary team involved, and the postoperative follow-up period^\[[@r01]-[@r03]\]^.

The success of this procedure is also dependent on the patient\'s characteristics. In addition to the progress observed in the surgical procedure itself, the population undergoing CABG surgery has also been changing, and this may influence the outcomes. Currently, this population is mucholder, with a higher number of risk factors and associated comorbidities than the population undergoing CABG in the past^\[[@r04]-[@r06]\]^; moreover, increased use of medication drugs modifies the disease\'s natural course, such as statins^\[[@r07]\]^, as do a high number of previous percutaneous procedures. In Brazil, the number of angioplasties, with or without stenting, increased from 27.5 per 100 thousand inhabitants in 2002 to 39 per 100 thousand inhabitants in 2010^\[[@r08]\]^.

Several national studies have assessed the epidemiology of patients who underwent CABG^\[[@r09]-[@r13]\]^. However, most of those studies focused on specific outcomes or have a long data collection period, with a mean duration of 4-5 years, during which time changes in the profile of the patients may occur, consequently making these studies weak references^\[[@r06]\]^. Therefore, studies with large samples and short data collection periods are very important in order to assess the demographic profile of patients undergoing CABG in the present.

The aim of this study was to determine the current profile (prevalence of risk factors) and clinical progress of patients undergoing CABG surgery at the Hospital Beneficência Portuguesa in São Paulo.

METHODS
=======

This was a retrospective cohort study; information on patients aged =18 years undergoing the CABG procedure at the Hospital Beneficência Portuguesa in São Paulo, between July 2009 and July 2010, was collected from an electronic database. This database contains data about 3010 patients who underwent CABG, accounting for the data regarding 69.6% of all surgeries performed at the institution over that period. The percentage of patients\'s loss includedin the database was random, without preference for day, time, period, team, surgeon, or patient condition. The data collection form consisted of 243 variables with data from the preoperative, intraoperative, and postoperative periods (until hospital discharge or death).

The CABG procedure with extracorporeal circulation (ECC) was performed with the patient under general anesthesia and orotracheal intubation in the supine horizontal position, with median transternal longitudinal thoracotomy followed by graft removal (internal thoracic artery, saphenous vein, radial artery, etc.) and inverted-T pericardiotomy. After the bags for ECC were prepared, the patient was given full-dose heparin (3 mg/kg), with arterial cannulation of the ascending aorta, cavoatrial cannulation, insertion of a 14-G catheter in the ascending aorta to connect the aspiration pathways and to infuse a cardioplegic solution, clamping of the ascending aorta, and preparation of the distal and proximal anastomoses, in this sequence.

After this procedure, the ECC system was removed and fluid replacement and protamine infusion (1:1) were performed, along with hemostasis monitoring, draining of the chest cavity and mediastinum, fixing of a pacemaker lead, sternal suturing, and usual closing. In the procedure without ECC, the patient received general anesthesia with orotracheal intubation in the supine horizontal position. Median transsternal longitudinal thoracotomy was performed followed by graft removal (internal thoracic artery, saphenous vein, radial artery, etc.), inverted-T pericardiotomy, heparin administration (1.5 to 3 mg/kg), and preparation of the distal and proximal anastomoses, in this sequence, with the help of a coronary artery stabilizer. After the procedure, the patient was given a protamine infusion (1:1), and hemostasis monitoring and draining of the chest cavity and mediastinum were performed, along with fixing of a pacemaker lead, sternal suturing, and usual closing.

Postoperative complications were defined as:

-   Perioperative myocardial infarction: prolonged pain for more than 20 minutes/typical pain not improved with nitrates,and/or seriated electrocardiograms (at least 2) showing new changes to the ST/T segment or new Q waves of at least 0.03 sec or more than a third of the QRS (in at least 2 contiguous leads) plus elevation of cardiac enzyme (creatine kinase-MB or troponin 5 times higher than the normal upper limit) and/or a new hypokinetic area found on echocardiography.

-   Stroke: motor deficit persistent for more than 72 hours or coma \>24 hours.

-   Acute kidney injury: serum creatinine level higher than 2.0 mg/dL or 2 times higher than that in the preoperative period, or the need for dialysis (any method).

-   Mediastinitis: deep infection involving the muscles, bones, and/or the mediastinum, with the following conditions: (1) open wound with tissue excision, (2) positive culture results, and (3) treatment with antibiotics.

-   Pneumonia: diagnosed on the basis of positive sputum, blood, or pleural fluid culture results; empyema; or radiography showing new infiltrates.

-   Arrhythmia: any arrhythmia (atrial fibrillation, atrial flutter, paroxysmal supraventricular tachycardia, brad arrhythmia, or other) requiring intervention.

The study was approved by the Ethics Committee of the Hospital Beneficência Portuguesa in São Paulo under opinion number 663-10.

Statistical considerations
--------------------------

The variables were descriptively analyzed. Regarding the quantitative variables, the analysis was performed by determining the minimum and maximum values and/or the mean, standard deviation, and median values. Regarding the qualitative variables, absolute and relative frequencies were determined.

RESULTS
=======

The patients\' mean age was 62.2 years, with the proportion of men being 69.9%; 15.3% of the patients were smokers, 82.8%, hypertensive, and 36.6%, diabetic. Regarding the financial aspect, 92.2% of the surgeries were funded by the NHS, 7.0% by private health insurance, and 0.8% by personal resources. The patients\' clinical-demographic characteristics are shown in [Table 1](#t01){ref-type="table"}.

###### 

Clinical-demographic characteristics of 3010 patients who underwent coronary artery bypass grafting, Sao Paulo, 2010

  Variable                                n                   \%
  --------------------------------------- ------------------- ------
  Demographic variables                                        
  Age (mean±standard deviation)           62.2 ± 9.49 years   
  Male                                    2105                69.9
  Cardiovascular risk factors                                  
  Hypertension                            2491                82.8
  Overweight (n=2921)                     1319                45.1
  Obesity (n=2921)                        601                 20.6
  Dyslipidemia                            1338                44.5
  Diabetes                                1102                36.6
  Family history of CAD                   881                 29.3
  Previously a smoker (quit smoking)      1203                39.9
  Smoking (presently a smoker)            462                 15.3
  Previous coronary/cardiac angioplasty                        
  Previous myocardial infarction          1411                46.9
  Previous thrombolysis                   26                  0.8
  Previous angioplasty                    261                 8.7
  Previous CABG                           47                  1.6
  Previous valve surgery                  8                   0.3
  Other previous cardiac surgery          4                   0.1
  Other morbidities                                            
  Chronic obstructive pulmonary disease   209                 6.9
  Previous stroke                         168                 5.6
  Chronic kidney injury                   170                 5.7
  Peripheral arterial disease             146                 4.9
  Chronic atrial fibrillation             81                  2.7
  Carotid disease                         54                  1.8

CAD=coronary artery disease; CABG=coronary artery bypass graft chronic kidney disease=serum creatinine \> 2.0 mg/dL or dialysis (whether hemodialysis or peritoneal dialysis)

Of the 3010 patients included in this study, 64.6% (1947) had the result of their coronary angiography (catheterization) stated on their patient records. Coronary obstructions larger than 50% were considered serious when located in the left coronary trunk and larger than 70% in all other blood vessels. Similarly, only 44.2% (1331) of the patients had the left ventricle ejection fraction (LVEF) mentioned on their records. In this sample, the method used for estimation of the LVEF was: echocardiography for 1288 patients (96.8%), ventriculography for 30 (2.3%), myocardial scintigraphy for 9 patients (0.7%), and nuclear magnetic resonance imaging for 4 patients (0.3%) ([Table 2](#t02){ref-type="table"}).

###### 

Angiographic characteristics, ventricular function, and EuroSCORE of patients who underwent coronary artery bypass grafting, Sao Paulo, 2010

  Variable                                           n           \%
  -------------------------------------------------- ----------- ------
  Result from the previous hemodynamic study                      
  (n=1947)                                                        
  Severe lesion in 1 artery                          400         20.5
  Severe lesion in 2 arteries                        802         41.2
  Severe lesion in 3 arteries                        703         36.1
  No lesion                                          42          2.2
  Severe lesion in LCT                               203         10.5
  Lesion in proximal third of AD                     788         40.5
  Ventricular function (n=1331)                                   
  Normal (ejection fraction, ≥55%)                   1011        76.0
  Mild dysfunction (ejection fraction, 45-54%)       193         14.5
  Moderate dysfunction (ejection fraction, 30-44%)   113         8.5
  Severe dysfunction (ejection fraction,\<30%)       14          1.0
  Mean logistic EuroSCORE                            2.70±3.09   

LCT=left coronary trunk; AD=anterior descending coronary; EuroSCORE=assessment of the risk of death following cardiac surgery

The preoperative risk score (logistic EuroSCORE) was individually calculated for all patients, with the mean score being 2.7 (±3.09) for the group, ranging from 0.88% to 76.6%. The median score was 1.81% ([Table 2](#t02){ref-type="table"}).

[Table 3](#t03){ref-type="table"} shows the characteristics of the surgical procedure.

###### 

Operative characteristics of 3010 patients who underwent coronary artery bypass grafting, Sao Paulo, 2010

  Variable                                    n               \%
  ------------------------------------------- --------------- ------
  Elective surgery                            2982            99.1
  Isolated CABG                               2688            89.3
  Using ECC                                   2653            88.1
  Clamping time (mean ± standard deviation)   46.7±22.9 min   
  Associated valve surgery                    141             4.7
  Aortic valve                                80              2.6
  Mitral valve                                63              2.1
  Tricuspid valve                             9               0.3
  Other associated cardiac procedure          173             5.7
  Associated non-cardiac procedure            31              1.0
  Graft use in internal thoracic artery       2637            87.6

CABG=coronary artery bypass grafting; ECC=extracorporeal circulation

The frequency of the main postoperative complications is described in [Table 4](#t04){ref-type="table"}.

###### 

Main postoperative complications of 3010 patients who underwent coronary artery bypass grafting, Sao Paulo, 2010

  Variable                              n     \%
  ------------------------------------- ----- ------
  Cardiac arrhythmia                    564   18.7
  Acute atrial fibrillation             429   14.3
  Pneumonia                             187   6.2
  Acute kidney injury                   134   4.4
  In need of dialysis                   50    1.6
  Heart failure                         99    3.3
  Reoperation for any reason            92    3.1
  Mediastinitis                         64    2.1
  Stroke                                53    1.8
  Perioperative myocardial infarction   35    1.2

The length of the hospital stay was 11 days, with a median of 8 days (range, 3-244 days). Intra-hospital mortality occurred in 162 patients (5.4%). With regard to isolated CABG, the intra-hospital mortality was 3.5%. Intraoperative death occurred in 7 patients (0.2%).

DISCUSSION
==========

The continuous assessment of CABG surgery outcomes using records and large databases is a reality in several countries. The oldest coronary surgery database dates back to 1971 and the most widely publicized one is the United States Society of Thoracic Surgeons\' database - STS National Database, which has been collecting data since 1989 and involves more than 800 sites across the country contributing every year with information on approximately 270,000 patients undergoing coronary surger^\[[@r14]\]^.

In Brazil, although CABG surgeries have been performed for almost half a century, they have not been recorded on a large scale. This study, although not representative of the national situation, presents the immediate reality of an institution with high representativeness at the national level and involving several independent teams.

The results of this study show that men account for the majority of the operated patients (69.9%), in line with other studies that show a proportion of men ranging from 60.0%^\[[@r15]\]^ to 70.0%^\[[@r16]\]^. Regarding age, an increase in the number of patients belonging to more advanced age groups was observed as opposed to in a study performed at the beginning of the previous decade^\[[@r17]\]^. This is probably the result of an increasingly aging population and the increased safety in performing the surgery on elderly patients, thereby leading to good results in this population.

The prevalence of cardiovascular risk factors was high, with the most frequent finding being hypertension (82.8%). A high prevalence of hypertension is usually found in studies with this type of population, reaching levels up to 90.7%^\[[@r17]\]^. Diabetes and obesity showed prevalence rates similar to those reported in the previously mentioned study, whereas the presence of dyslipidemia was relatively lower. It is noteworthy that there is a lower prevalence of smoking in our results than in the results of the other study, with data collected between 2001 and 2002, where the reported rate reaches 63%^\[[@r18]\]^. This may be the result of numerous awareness and anti-smoking campaigns that took place over the last years. However, the current smoking rate (smoking in the previous 4 weeks) was 15.3% in our study.

The number of patients with previous percutaneous coronary angioplasty has been growing over the last years, high-lighting the increased indication for this procedure^\[[@r08]\]^. In our series, 8.7% of the patients had a history of percutaneous coronary angioplasty. A study comparing the profile of patients operated in 2 different time periods (early 1990s versus early 2000s) reported a history of coronary angioplasty in 6.5% of patients in the first period and 11% in the second period. Moreover, patient-reported previous stent use in the first moment was none in the first period and 5.8% in the second moment^\[[@r18]\]^. Regarding the 1099 patients who underwent CABG surgery at the Instituto do Coração (Heart Institute) in São Paulo between May 2007 and June 2009, 14.6%had undergone previous coronary angioplast^\[[@r19]\]^. Coronary angiography showed that 77.3% of the patients had severe obstructive lesions in 2 or 3 arteries, a proportion that was practically identical to that reported in a recent study conducted in southern Brazil^\[[@r20]\]^. Severe left coronary trunk lesions, however, were found in our series at a lower percentage (10.5%) than that reported in other national studies, i.e. 18%^\[[@r15]\]^, 19.2^\[[@r19]\]^ and 21.6%^\[[@r20]\]^.

With regard to surgery, internal thoracic artery use was seen in 87.6% of cases, and this mirrors the concern of the surgery teams for ensuring the implantation of superior grafts whose superiority has been well supported in studies and considered as a quality indicator in CABG surgery.

Regarding ECC use, only 11.9% of the surgeries were performed without ECC support. However, this percentage varied greatly between teams, ranging between 0% and 89.1% for different teams. Data from other national services show that 18.6% of the surgeries were performed without ECC in the southern region^\[[@r16]\]^ and 39.5% of isolated bypass grafting surgeries were performed at the Instituto do Coração, located in the city of São Paulo, from 2000 to 2007^\[[@r21]\]^.

The mean length of hospital stay in this study (11 days) shows a progressive decrease from the length of hospital stay in previous studies. Between 1996 and 1998, the mean was 14.5 days^\[[@r22]\]^ and between 2005 and 2007, 12 days^\[[@r11]\]^.

Comparison of the frequency of postoperative complications between this study and other national data was impossible because of the lack of studies including all the complications. Several studies address this subject by focusing on a specific complication and not on all other complications.

In order to stratify the operative mortality risk, the European Cardiac Surgery Risk Assessment Score (EuroSCORE) was used, a model that was initially validated in 128 sites across Europe^\[[@r23]\]^. This tool was easy to use and accessible over the Internet, and showed good accuracy in non-European populations as well. In Brazil, although some authors have demonstrated good applicability of the EuroSCORE^\[[@r24]-[@r26]\]^, some health services have developed scoring models of their own, better suited to their population^\[[@r27]\]^.

In this study, the isolated CABG mortality was 3.5%. A broad survey using the DATASUS database encompassing 175 hospitals of the NHS showed a mean hospital mortality of 6.22%. Among the hospitals with high volume of surgeries (=100 CABG/year), the mean mortality was 5.77%, ranging between 1.9% and 19%^\[[@r11]\]^.

Advantages and limitations of the study
---------------------------------------

This study showed the profile of the population who recently underwent CABG surgery at an institution with high volume of surgeries. Several previous publications have assessed the profile of patients undergoing CABG surgery. However, such studies were mostly retrospective, with a long data collection period to obtain a significant sample. This type of data collection may lead to accumulation of several biases arising from changes in the profile of patients over the data collection period as well as from changes in the functioning of the health service itself. In this study, a significant sample was obtained in only 1 year of data collection, thereby minimizing the mentioned effects. The expressive volume of data and the abundance of variables contributed towards the undertaking of several scientific studies in future as well as improvements in the procedure. The variables representing coronary surgery quality led to the setup of an indicator-based quality improvement procedure at the institution, with all the involved surgical team members taking part of it.

The main limitation of this study was the fact that the database used was that of a single institution (single-center), although comprising 14 different surgical teams, with independent procedures. In spite of the broad experience and the high volume of procedures, it cannot be stated that the results are representative of the national scenario, especially of institutions with low volume of surgery. Another limitation was the fact that the data were collected from patient medical records, the quality and completeness of which is dependent on the note-taking skills of the health care team.

CONCLUSION
==========

The clinical-demographic profile of a typical patient undergoing CABG surgery at the Hospital Beneficência Portuguesa in São Paulo is similar to that identified in other studies and mirrors the changes caused by demographic changes and the availability of other therapeutic options.
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